In the absence of robust evidence on the natural history of subclinical AF and the impact of treatments, however, current ESC guidelines give no specific advice on a differential management of patients with device-detected subclinical AF, nor do they make any recommendations for more active screening of subclinical AF. 2 In this issue of the journal, Van Gelder et al. make an important contribution to the evidence base on this topic. 3 They use the ASSERT database to investigate elegantly the relationship between maximum duration of subclinical AF and future risk of stroke and systemic embolism in a cohort of patients without a prior history of clinical AF. They postulate that if we were able to classify patients into two groups based on the duration of subclinical AF and their risk of stroke and systemic embolism, then we might be able to formulate clearer recommendations about when to start anticoagulation and when not. In other words, they assume that across the whole spectrum of subclinical AF durations, there is a natural threshold above which patients would behave like those with clinical AF (and hence should be treated as such) and below which the risk is not materially different from those without subclinical AF (hence, where additional treatment is not indicated).
To identify this risk threshold, the investigators ranked patients into four groups based on the maximum duration of subclinical AF. At baseline, all patients were in the reference group with no recording of subclinical AF. During follow-up, some patients developed subclinical AF and from then onwards were ranked into one of the three categories with boundaries conveniently defined as maximum duration of subclinical AF: (i) 6 min to <6 h; (ii) 6 h to <24 h; and (iii) >24 h. Patients remained in one of these categories until the end of the study unless a longer subclinical AF episode was recorded, in which case the patient was up-classified. Of note, 125 patients with a maximum duration of subclinical AF <6 min were excluded from the primary analysis, although in a sensitivity analysis they were combined with the reference group, with no major impact on the main risk estimates.
In their main analysis, the authors compared the risk of developing stroke or systemic embolism in each of the subclinical AF groups with the reference group of no subclinical AF and found the risk to be about three times higher among those with the longest duration of subclinical AF (>24 h category). In contrast, the risk in the other two groups with shorter durations was not statistically different from that of the reference group. This led to the conclusion that 'subclinical AF > 24 h is associated with an increased risk of ischaemic stroke or systemic embolism', and the authors go on to discuss that 'subclinical AF > 24 h may be a threshold for a higher stroke risk' which could help with the decision as to 'whether or not and when to start anticoagulation, [while we are] awaiting the results of randomized trials. ' Have we now identified the natural threshold for making binary decisions about when to start anticoagulation in patients with subclinical AF? I believe not, partly because ASSERT was significantly limited by sample size, rendering its findings about the existence or level of a threshold unreliable. In such a situation, it might help if we consider the new ASSERT findings in the context of the wider literature. To date, several other studies have reported risks associated with subclinical AF. These studies differ in many respects, including the population included, definition of outcomes, and statistical methods used. Thus, a meta-analysis of their findings has to be interpreted with great caution. A few of these studies, however, chose very similar exposure categories and outcomes to those in ASSERT. [4] [5] [6] [7] Notwithstanding some remaining clinical and methodological differences among them, a meta-analysis of their group-specific associations shows their findings to be fairly consistent ( Figure 1 ). More importantly, they collectively lend no support to the existence of a threshold at which relative risks change qualitatively. In fact, the risk of stroke and embolic events appears to rise continuously with increasing duration of subclinical AF, a finding consistent with the literature showing a 60% stronger association in risk of stroke and death in patients with non-paroxysmal AF compared with those with shorter spells of paroxysmal AF. 8 If subclinical AF really increases the risk of stroke in a graded and continuous way, then how might we be able to use this information to refine our decisions about patient management? Certainly, at a glance, the slope of the association seems to be steep enough to have a meaningful impact on decision-making. In particular, the three times stronger association observed among those with the longest duration of subclinical AF would be expected to have a non-negligible impact on risk stratification for use of anticoagulation. However, this would only be true if the observed associations were independent of established risk factors for stroke, and in the present study it is not clear whether this condition is met. While Van Gelder et al. adjust for important variables at 'baseline' of the ASSERT cohort, in their timedependent models 'baseline' is not the beginning of the cohort for all patients. As some patients go on to develop subclinical AF and their baseline shifts to a later time point, their risk profile for developing stroke will change too. They will become older and might then have a higher blood pressure, additional co-morbidities (including clinical AF), and different treatments known to affect their risk of stroke. Therefore, a simple adjustment for co-variates at the beginning of study without updated information about risk profiles would be an incomplete adjustment of differences between patients at the time of assessment. As previous studies have shown, lack of consideration of time-dependent changes in variables could have unpredictable effects on the observed associations. 9 However, apart from use of anticoagulation during follow-up, Van Gelder et al. did not take account of such time-dependent changes, presumably because of the limited number of events available or incomplete updated information about risk factors. The study by Van Gelder et al. reminds us that our arbitrary classification criteria for AF which are based on opportunistic screening methods are too crude for optimal risk stratification. The study further highlights the need for much larger observational studies to better understand the consequences of shorter spells of AF. Such studies would complement ongoing randomized trials that are assessing the effect of anticoagulation in patients at high risk of stroke and in the presence of long durations of subclinical AF. Large-scale observational studies can go beyond these trials by evaluating risks across a much wider range of AF durations and on less well investigated outcomes. Emerging evidence from recent large-scale studies show that clinical AF is associated not only with a higher risk for stroke and embolism but also several other vascular events, such as heart failure, myocardial infarction, peripheral vascular disease, renal disease, and vascular dementia, 10 and even non-vascular events such as cancer.
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Limited evidence suggests that device-detected AF is also associated with increased risk of heart failure hospitalization and cardiovascular death. 12, 13 However, the strength of associations and the extent to which they might be able to add to existing multivariate risk prediction models needs further research.
